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sides outside the ring segments a first and second set of axially extending, hingeable aims (1 1, 12, 17, 19) each having an end directed to 
the ring segment, said end having a roller (13, 14, 16, 18) and means to axially and radially move each set of arms from a first position in 
which the rollers of a set of arms form a virtually closed ring to a second position in order to press the expanded pait of the tyre components 
which is situated between the ring segments to the pait of the tyre components which is situated outside the ring segments. Each roller 
(16, 18) of an arm (17, 19) of the second set is situated between two adjacent arms (13, 14) of said first set and situated on the side of the 
rollers of the arms of said first set which side is turned away from the ring segments. 
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Tyre building drum with turn-up apparatus 

The present invention relates to a tyre building drum with 
turn-up apparatus for building an unvulcanized tyre with 
tyre components of rubber or having reinforcement cords and 
two bead cores with high bead filling strips, said tyre 
5 building drum having a central axis, two ring segments 
placed around the axis and spaced from each other each to 
support a bead core, drum segments placed around the axis 
and on the outside of each of the ring segments, which drum 
segments define a cylindrical surface to support tyre 

10 components, means to radially expand that part of the tyre 
components which is situated between the ring segments, the 
tyre building drum having on both sides outiside the ring 
segments a first set of axially extending, hingeable arms, 
each arm having an end directed at the ring segment, said 

15 end having a roller, means to axially and radially move 
each first set of arms from a first position in which the 
rollers of a first set of arms form a virtually closed ring 
to a second position in order to press the expanded part of 
the tyre components which is situated between the ring seg- 

20 ments to the part of the tyre components which is situated 
outside the ring segments . 

Such a tyre building drum with turn-up apparatus is already 
known from British patent specification 1.532.960. This 

25 known tyre building drum comprises two sets of arms, one 
set on one side outside of the ring segments and the other 
set on the other side outside of the ring segments . When 
moving the arms from the first position to the second 
position, rollers are brought at a greater distance from 

30 the axis, as a resuj.t of which the rollers are distanced 
from each other and thus do not form a virtually closed 
ring any more. Because the second position is a little 
distance further from the central axis of the tyre building 



wo 98/52740 PCT/NL97/00435 

2 

drum than the first position, the part of the tyre com- 
ponents situated outside the ring segments is not fully 
pressed over the total height to the part of the tyre com- 
ponents situated between the ring segments, and furthermore 
the ends of the arms come to stand at a distance from each 
other so that an incomplete circumferential pressure by the 
rollers is obtained. In order to prevent an incomplete 
attachment of the tyre components, which may be detrimental 
to the quality of the tyre to be produced, a sleeve of 
rubber is applied around the arms. Such a sleeve of rubber 
however, has a limited life span. 

The object of present invention is to provide a tyre buil- 
ding drum with turn-up apparatus for building an unvul- 
canized tyre with tyre components of rubber or having 
reinforcement cords and two bead cores with high bead 
filling strips, wherein without the use of a rubber sleeve 
the parts of the tyre components can be pressed to one 
another over their full circumference and their full 
height, so that the final quality of the tyre to be 
produced is improved. 

For this purpose a tyre building drum with turn-up 
apparatus of the kind described above is according to the 
invention characterized in that each first set of arms 
contains a second set of axially extending, hingeable arms, 
each arm having an end directed at the ring segment, said 
end having a roller, each roller of an arm of the second 
set being situated between two adjacent arms of said first 
set and being situated on the side of the rollers of the 
arms of said first set which side is turned away from the 
ring segments, and that means are provided to axially and 
radially move each second set of arms from a first 
position, in which tjjjie rollers of a second set of arms form 
a virtually closed ring to a second position in order to 
press the expanded part of the tyre components which is 
situated between the ring segments to the part of the tyre 
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components which is situated outside the ring segments. 
Because the rollers of the arms of the second set are 
situated between the arms of the first set, at least almost 
the entire circumference of the tyre component parts is 
5 pressed to one another in the second position of the 
rollers of both sets, as a result of which an at least 
almost complete attachment of the tyre components is ob- 
tained. 

10 A preferred embodiment of a tyre building drum with turn-up 
apparatus according to present invention is characterized 
in that the means to axially and radially move each first 
set of arms and the means to axially and radially move each 
second set of arms are formed by the same means . In this 

15 way the turn-up apparatus of the tyre building drum cannot 
only be manufactured in a more compact design, but also 
moving the sets of arms from the first position to the 
second position is synchronized in a simple way, 

20 A further preferred embodiment of a tyre building drum with 
turn-up apparatus according to the invention is charac- 
terized in that means are provided for laterally supporting 
the two bead cores with high bead filling strips, wherein 
the means are situated between the ring segments and 

25 preferably are pivotable from a non-working position to a 
working position. In this way it is prevented that when the 
arms are going from the first position to the second 
position, the arms push the bead cores with high bead 
filling strips from their places. When the means are 

30 pivotable from a non- working position to a working 
position, the normal working of the tyre building drum is 
not detrimentally influenced. 



35 



By way of example, spme embodiments of a tyre building drum 
with turn-up apparatus according to the invention will be 
described on the basis of the drawing. Therein: 
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Figure 1 schematically shows a longitudinal cross section 
of an tyre building drum with turn-up apparatus according 
to the invention, the arms being in the first position, 

5 Figure 2 schematically shows a longitudinal cross section 
of an tyre building drum with turn-up apparatus according 
to the invention, the arms being in the second position and 
the part of the tyre components which is situated between 
the ring segments, being expanded, 

10 

Figure 3 schematically shows a longitudinal cross section 
of an alternative embodiment of the tyre building drum with 
turn-up apparatus according to the invention, wherein in 
the left half of the figure the arms are shown in the first 
15 position and in the right half of the figure the arms are 
shown in the second position. 

Figure 4 schematically shows in perspective one set of arms 
in a first position and some parts of the turn-up apparatus 
20 of the tyre building drum according to the invention in 
order to exemplify the three-dimensional configuration, and 

Figure 5 schematically shows in perspective one set of arms 
in a second position and some parts of the turn-up 
25 apparatus of the tyre building drum according to the inven- 
tion in order to exemplify the three-dimensional con- 
figuration . 

Figure 1 schematically shows a longitudinal cross section 
30 of the tyre building drum with turn-up apparatus according 
to the invention for building an unvulcanized tyre. Such an 
unvulcanized tyre contains tyre components of rubber or 
having reinforcement cords (of which in figure 1 two, 1 and 
2 are shown) and tvgo bead cores 3 and 4 with high bead 
35 filling strips. The number and kind of tyre components are 
dependent on the final tyre to be produced, and the pos- 
sible assemblies and construction are sufficiently known to 
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an expert, so a more detailed discussion of this will be 
omitted. 

The tyre building drum has a central axis 5 . Around the 
axis 5 and spaced from each other two ring segments 6 and 7 
are situated, each to support a corresponding bead core 3 
respectively 4 . Around the axis 5 and on the outside of 
each ring segment 6, 7 drum segments 11 and 12 are 
situated, which drum segments define a cylindrical surface 
to support the tyre components 1, 2. The ring segments G, 1 
can also serve to support certain tyre components, such as 
relatively narrow reinforcement strips. 

Figure 1 shows an example of a tyre building drum, in this 
15 case also with drum segments 8, 9 and 10 between the ring 
segments. As already known there are means (not represented 
in the figure) to radially move at least a part of the drum 
segments (particularly drum segment 8) , and means (not 
represented in the figure) to - for instance by way of air 
20 pressure - radially expand that part of the tyre components 
which is situated between the ring segments 3, 4. 



10 



The tyre building drum on both sides outside the ring seg- 
ments 6, 7 has a first set of axially extending, hingeable 

25 arms 11 respectively 12. Each arm 11, 12 has an end 
directed at the ring segment 6, respectively 7, said end 
having a roller 13, respectively 14, As already known 
there are means (15, figure 2) to axially and radially move 
each first set of arms 11, 12 from a first position 

30 (represented in figure 1) in which the rollers 13, 14 of a 
first set of arms 11, 12 form a virtually closed ring to a 
second position (represented in figure 2) to press the 
expanded part of the tyre components which is situated 
between the ring sejfments 6, 7 to the part of the tyre 

35 components which is situated outside the ring segments 6, 
7. 
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In the following the feature of the tyre building drum 
which is essential for the invention will be further gone 
into, which is the turn-up apparatus, and other components 
of the tyre building drum, which are sufficiently known to 
5 the expert, will not be described in detail. 

According to the invention a tyre building drum with turn- 
up apparatus is provided in which each first set of arms 
(11 or 12) contains a second set of axially extending 

10 hingeable arms (17 respectively 19, see figure 2 and 4) . 

Each airm 17, 19 of each second set has an end directed at 
the ring segment 6 respectively 7, said end having a roller 
16 respectively 18. Each roller 16, 18 of an arm 17, 19 of 
each second set is situated between two adjacent arms 11, 

15 12 of the said first set, each roller 16, 18 of the second 
set being situated on the side of the rollers 13, 14 of the 
arms 11, 12 of said first set, which side is turned away 
from the ring segments 6 , 7 . 

20 Furthermore there are means, preferably the means 15, to 
axially and radially move each second set of arms from a 
first position in which the rollers 16, 18 of the second 
set of arms 17, 19 form a virtually closed ring to a second 
position in order to press the expanded part of the tyre 

25 components which is situated between the ring segments 6, 7 
to the part of the tyre components which is situated out- 
side the ring segments 6, 7. The means to axially and 
radially move the set of arms preferably comprise flexible 
bands, arranged around the set of arms in order to press 

30 the arms from the second position back to the first 
position. 

Because the rollers 16, 18 of the arros 17, 19 of the second 
set are situated betyeen the rollers 13, 14 of the arms 11, 
35 12 of the first set, in the second position of the rollers 
of both sets almost the entire circumference of the tyre 
component parts is pressed to one another (as represented 
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in figure 2 and 5) as a result of which an almost complete 
attachment of the tyre components is obtained. 

Figure 3 schematically shows a longitudinal cross section 
5 (only the upper half is shown, the lower half is symmetric) 
of an alternative known embodiment of the tyre building 
drum with turn-up apparatus according to the invention for 
building an unvulcanized tyre. Such an unvulcanized tyre 
consists of tyre components of rubber or having reinfor- 

10 cement cords, of which in the right half of figure 3, two, 
1' and 2', are shown, and two bead cores with high bead 
filling strips, of which only one 4' is shown. The tyre 
building drum has a central axis 5' . Around the axis 5' and 
spaced from each other two ring segments 6' and 7' are 

15 situated, each to support a corresponding bead core. Ring 
segments 6' and 7' serve to support the tyre components 1' 
and 2'. Initially two sets of arms 11', 17' and 12', 19' 
when they are in the first position are used for supporting 
the part of the tyre components that is outside the ring 

20 segments. Each arm 11', 12' (17', 19') has an end directed 
at the ring segment 6 ' , respectively 7 ' , said end having a 
roller 13', respectively 14' (16', 18'). Each set of arms 
can be moved from a first position (shown in the left half 
of figure 3) in which the rollers of a set of arms form a 

25 virtually closed ring to a second position (shown in the 
right half of figure 3) in order to press the expanded part 
of the tyre components that is between the ring segments 
6', 7' to the part of the tyre components which is outside 
the ring segments 6' , 7' . 

30 

Each roller 16', 18' of an arm 17', 19' of each second set 
is situated between two adjacent arms 11' , 12' of said 
first set, each roller 16', 18' of the second set being 
situated on the sid^ of the rollers 13', 14' of the arms 
35 11' , 12' of said first set, which side is turned away from 
the ring segments 6', 7'. 
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Because the rollers 16', 18' of the arms 17', 19' of the 
second set are situated between the rollers 13 ' , 14 ' of the 
arms 11', 12' of the first set, in the second position of 
the rollers of both sets, almost the entire circumference 
5 of the tyre component parts are pressed to one another, 
wherein also without the use a sleeve of rubber an almost 
complete attachment of tyre component parts is obtained. 

Furthermore means 20, 21 (figure 3) are provided to 
10 laterally support said two bead cores with, high bead fil- 
ling strips of which one 4' is shown in figure 3, in which 
the means are situated between the ring segments 6' , 7' , 
Said means, when in working position, prevent that the arms 
when going from a first position to a second position, from 
15 unwontedly pushing the bead cores with high bead filling 
strips from the ring segments. Preferably the means 20, 21 
for laterally supporting the bead cores with high bead 
filling strips are pivotable from a non-working position to 
a working position. In this way the means for laterally 
20 supporting the bead cores with high bead filling strips do 
not impede the normal working of the tyre building drum, 
and moreover can help supporting the tyre components in the 
starting position. 

25 AS/NG 
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Claims 

1 . Tyre building drum with turn-up apparatus for building 
an unvulcanlzed tyre with tyre components of rubber or 
having reinforcement cords and two bead cores with high 
bead filling strips, said tyre building drum having a 
5 central axis, two ring segments placed around the axis and 
spaced from each other each to support a bead core, drum 
segments placed around the axis and on the outside of each 
of the ring segments, which drum segments define a 
cylindrical surface to support tyre components, means to 

10 radially expand that part of the tyre components which is 
situated between the ring segments, the tyre building drum 
having on both sides outside the ring segments a first set 
of axially extending, hlngeable arms, each arm having an 
end directed at the ring segment, said end having a 

15 roller, means to axially and radially move each first set 
of arms from a first position in which the rollers of a 
first set of arms form a virtually closed ring to a second 
position in order to press the expanded part of the tyre 
components which is situated between the ring segments to 

20 the part of the tyre components which is situated outside 
the ring segments, characterized in that, each first set 
of arms contains a second set of axially extending, hln- 
geable arms, each arm having an end directed at the ring 
segment, said end having a roller, each roller of an arm 

25 of the second set being situated between two adjacent arms 
of said first set and being situated on the side of the 
rollers of the arms of said first set, which side is 
turned away from the ring segments, and that means are 
provided to axially and radially move each second set of 

30 arms from a first position in which the rollers of a 
second set of arms form a virtually closed ring, to a 
second position in order to press the expanded part of the 
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tyre components which is situated between the ring seg- 
ments to the part of the tyre components which is situated 
outside the ring segments , 

2 . Tyre building drum with turn-up apparatus according to 
claim 1, characterized in that, the means to axially and 
radially move each first set of arms and the means to 
axially and radially move each second set of arms are 
formed by the same means . 

3. Tyre building drum with tum-up apparatus according to 
claims 1 or 2, characterized in that, means are provided 
to laterally support the two bead cores with high bead 
filling strips, wherein the means are situated between the 
ring segments. 

4 . Tyre building drum with turn-up apparatus according to 
claim 3, characterized in that the means to laterally 
support the bead cores with high bead filling strips are 
pivotable from a non-working position to a working 
position. 
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